Objective: This study is aimed to determine factors that affect conditions of patients receiving chemotherapy in terms of experienced taste alteration.
Introduction
Taste alteration is a frequently encountered situation in patients receiving chemotherapy. The rate of incidence of taste alterations varies among patients (1) . According to the study by Bernhardson et al., which was conducted with a total of 518 patients diagnosed with different types of cancer, the rate of incidence was 67% (2) . The rate of taste alterations in breast cancer patients ranges between 55% and 84% (3, 4) . In another study conducted on patients receiving chemotherapy for treatment of breast and gynecological cancers, 16% of the breast cancer patients experienced severe taste alteration, 12.6% experienced moderate taste alteration, and 22% experienced mild taste alteration, whereas 7% of the gynecological cancer patients experienced severe taste alteration, 12.4% patients experienced moderate taste alteration, and 22.5% experienced mild taste alteration due to the chemotherapy (5) . The following are the taste alterations observed in the patients:
Hypogeusia: decline in taste sensitivity, Ageusia: complete lack of taste functions of the tongue, Parageusia: perversion of the sense of taste, Cacogeusia: unpleasant taste that does not originate from food or beverage, Phantogeusia (taste hallucination): continuous abnormal taste in the mouth, usu ally bitter or metallic, and Hypergeusia: increase in taste sensitivity (6) (7) (8) .
Taste alterations frequently encountered in patients receiving chemotherapy have physiological, psychological, and social influences on these individuals. These effects reduce the life quality of the patients (1, 2, 9-11). The taste alteration, adversely affecting the life quality of individuals, should be evaluated in a comprehensive manner for effective and appropriate management of the symptoms. For this purpose, there are many objective and subjective methods available for clinical use (8) . The objective methods include all mouth taste test, regional taste test, taste recognition test, chemical gustometry, electrogustometry, filter paper disc method, positron emission tomography, and magnetic resonance. The etiology of taste alterations, the condition of experiencing alterations in basic tastes, and the level of taste alteration are determined by these methods (8, 11, 12) . In the subjective evaluation of taste alterations, Common Terminology Criteria for Adverse Event v4.0 and Scale of Subjective Total Taste Acuity are used. These subjective evaluation tools evaluate the intensity of taste alteration and their effects on the individual partially (11, 13, 14) . The decline in basic taste, general taste alterations, phantogeusia and parageusia, and disorder and taste subscales of the patients are more comprehensively evaluated by "Chemotherapy-induced Taste Alteration Scale (CiTAS)" developed by Kano and Kanda. CiTAS is an easy-to-use and practical measurement tool that does not require too much time. Information obtained using CiTAS can make great contributions to the training/ consultancy roles of the nurses regarding symptom controls.
Materials and Methods
The aim of this study is to determine factors that affect conditions of patients receiving chemotherapy in terms of experienced taste alteration. The study was conducted on a total of 184 patients receiving chemotherapy at a university hospital hematology clinic and outpatient chemotherapy unit during the period of December 2013 to May 2014. Written permission was obtained from the Gazi University Medical Faculty Institutional Review Board. The sample selection criteria of the study: age ≥18 years, illiterate, conscious and receiving chemotherapy 7-10 days before the study, experiencing chemotherapy inducted taste alteration, and voluntary participation. Patients receiving radiotherapy with chemotherapy were excluded. "Patient Characteristics Identification Form" and CiTAS were used to obtain the data.
Data collection process:
The patients were informed regarding the study before chemotherapy, and their consent was obtained. The data regarding Patient Characteristics Identification Form was obtained by the researcher. CiTAS was filled out by the patients by considering the previous week. The time spent for each data collection tool was 20-25 min.
Patient Characteristics Identification Form comprises 22 questions regarding sociodemographic characteristics and habits of the patients in addition to the disease and treatment.
CiTAS, which is a scale with 18 items and 5 subscales, was developed by Kano For the assessment of the scale, scores received from each subscale are evaluated rather than the total score received from the entire scale. The subscale scores are obtained by dividing the number of the items into the sum of scores of those items. The maximum score is 5 points, whereas the minimum score is 1 point that can be received from subscales. The increase in the score shows that the intensity of taste alterations and discomfort are also increased (8) .
Statistical analysis
The data obtained were analyzed by SPSS 20 (SPSS Inc., Chicago IL, USA) software package. In the analysis of the data, number and percentage tests were used, whereas Mann-Whitney U test was used for comparisons and Kruskal-Wallis H test was used for comparisons conducted with at least three groups. The relationship between variables was analyzed by Spearman correlation analysis. The significance level was determined as p<0.05.
Results
The mean age of the patients was 55.5±11.8 years (minimum=18, maximum=76, n=184); 57.1% of the patients were female. The mean age of female patients was 53.8±12.2 years, whereas it was 57.8±10.8 for male patients. Furthermore, 25% of the patients were diagnosed with breast cancer, whereas 22.8% were diagnosed with colorectal cancer and 13.6% were diagnosed with lung cancer. Moreover, 37.5% of the 37.5% of the patients were in clinical stage II. Chemotherapy protocols were as follows: 15.8% received paclitaxel+herceptin; 14.1% received gemsitabin+cisplatin; and 13.6% received fluorouracil, calcium folinate, irinotecan, and bevacizumab. Moreover, 65.8% of the patients had previously received chemotherapy, whereas 33.7% had been diagnosed with diseases other than cancer; 64.7% received some other drugs in addition to chemotherapy. The percentage of smokers during treatment was 6.2%, whereas the percentage of drinkers was 9.8%; 53.3% of the patients brushed their teeth for oral care, and 40.2% complained about mouth sores and 59.2% had reported to experience xerostomia (Table 1 ).
In the analysis results conducted on the basis of sociodemographic and disease characteristics of the subscale scores obtained from Ci-TAS, taste alterations were more frequently observed in patients who also experienced sores in the mouth along with xerostomia. There was no significant difference between other variables (age, sex, any other disease diagnosed, receiving drugs other than those for chemotherapy, smoking/oral care habits, diagnosis, stage, and treatment protocol) and average scores obtained from CiTAS subscales ( Table 2, 3) .
Discussion and Conclusions
Chemotherapy-induced taste alteration is a frequently encountered problem (8) . In this study intended to determine the factors affecting chemotherapy-induced taste alteration, age groups/sex variables had no significant effect on subscales of CiTAS. Sensory functions weaken along with the age; one of these senses is the sense of taste (15) . Imami et al. determined the ratio of experiencing chemotherapy-induced taste alteration as 75% in patients who were ≥70 years old, higher than that in any other age group (16). Schiffman et al. (17) stated that the sense of taste rarely disappears (ageusia) in the elderly, and the cases of hypogeusia and dysgeusia are encountered more often. In addition, taste perception concentration for sensing the sweet, salty, sour, and bitter tastes reduces as an individual becomes older (17) . In this study, it has been shown that sex has no significant effect on the average scores obtained from subscales of CiTAS. However, according to sev- eral studies, female patients experience more chemotherapy-induced taste alteration than male patients (2, 18).
The average scores of patients diagnosed with some other diseases, obtained from subscales of "Decline in basic taste" and "Discomfort," were higher than the average scores of those not having any other disease. In the study by Jensen at al., the percentage of patients experiencing chemotherapy-induced taste alteration was 84%; 24% of the patients had allergic diseases, whereas 13% had muscle/joint ache and 7% had hypertension (4).
In our study, the average scores of patients taking drugs in addition to chemotherapy, obtained from subscales of CiTAS, were higher than those who did not take any other drugs. In another study, the percentage of patients who had to take some other drugs in addition to chemotherapy was 33%. The percentage of the patients experiencing chemotherapy-induced taste alteration was determined as 84%; however, the effect of taking other drugs on the taste alteration was not evaluated (4). On the other hand, in the literature, drugs that cause taste alteration include antibiotics, analgesics, antihypertensives, antidepressants, anticonvulsants, bronchodilators, muscle relaxants, psychopharmacological, antiepileptics, and mouthwashes (9, (19) (20) (21) . Some diseases accompanying cancer and drugs used for treatment of these diseases may cause taste alterations by affecting the sense of taste.
In this study, although not statistically significant, the average scores of non-smoking patients obtained from subscales of "Decline in basic taste" and "Discomfort" were higher than those of smoking patients. On the other hand, the average scores of non-smoking patients obtained from subscales of "Phantogeusia and Parageusia" and "General taste alterations" were higher than those of smoking patients. However, in the study by Zabernigg et al., which was conducted on chemotherapy-induced taste alteration, statistically significant difference was observed between smoking and non-smoking patients in terms of experiencing taste alteration (22) .
In our study, the oral care habits of patients did not affect subscales of CiTAS. The scores of patients engaged in oral care by brushing teeth+mouthwash obtained from subscales of "Decline in basic taste," "Discomfort," and "General taste alterations" and their total scores of CiTAS were found to be higher than scores of other groups. In the subscale of "Phantogeusia and Parageusia," the score of the group stating that "I rinse my mouth with mouthwash" was higher than score of other groups. The alcohol in mouthwash used in oral care causes oral mucosa irritation, taste alterations, and tissue healing delay (23).
In our study, the average scores of patients experiencing xerostomia, obtained from subscales of "Decline in basic taste" and "Phantogeusia and Parageusia," were found to be higher than the scores of those who did not experience xerostomia. However, the average scores of patients with mouth sores, obtained from subscales of "Discomfort" and "General taste alterations," were higher than scores of those without mouth sores. In the study of Jensen et al., which was conducted to evaluate oral mucosal lesions, microbial changes, and taste alterations occurring in patients diagnosed with breast cancer and receiving adjuvant chemotherapy, there was no relationship between chemotherapy-induced taste alterations experienced by the patients and salivary flow rate and xerostomia (4). However, it is also known that saliva is important for regular functioning of the sense of taste and stimulation of taste receptors. Oral mucositis is considered as a reason causing chemotherapy-induced taste alteration. The changes occurring in mucosa are developed depending on stimulation of taste receptors and changes occurring in dissolving of taste molecules (21) . It is believed that the changes occurring in the oral mucosa may affect the sense of taste either directly or indirectly.
In our study, it was also observed that diagnosis and disease stages of the patients have no effect on subscales of CiTAS. According to the study by Kano and Kanda, who investigated the chemotherapyinduced taste alterations, 29% of the patients were diagnosed with breast cancer and 23% were diagnosed with colorectal (8). However, disease and diagnosis stages of the patients were not compared with their taste alterations. According to a study by Gamper et al. on patients (n=109) receiving chemotherapy for treatment of breast and gynecological cancers, 16% of the breast cancer patients experienced severe taste alteration, whereas 12.6% of these patients experienced moderate taste alteration and 22% experienced mild taste alteration, and 7% of the gynecological cancer patients experienced severe taste alteration, whereas 12.4% experienced moderate taste alteration and 22.5% experienced mild taste alteration due to the chemotherapy (5). Considering the literature, the chemotherapy protocol received by the patients rather than clinical diagnosis and disease stages affect taste alterations experienced by the patients.
In our study, the average scores of patients taking gemcitabine and cisplatin, obtained from subscale of "Decline in basic taste," was found to be higher, whereas the average scores of patients taking "Doxorubicin, bleomycin, vinblastine, and dacarbazine" protocol, obtained from the subscales of "Phantogeusia and Parageusia," "Discomfort," and "General taste alterations," were higher than the scores of other groups. According to the study by Kano and Kanda, all their study patients experienced chemotherapy-induced taste alteration. The most common chemotherapy protocols received by the patients are paclitaxel (19%) and folinic acid+fluorouracil+oxaliplatin (12%) (8) . According to another study conducted by Bernhardson et al., the chemotherapy protocols received by patients experiencing 75% taste alterations include cyclophospham ide+fluorouracil+epirubicin (14%), paclitaxel+docetaxel (14%), and fluorouracil+calcium folinate+oxaliplatin (13%) (2) . The major chemotherapeutic agents causing phantogeusia are cyclophosphamide, doxorubicin, fluorouracil, methotrexate, and cisplatin (4). However, cisplatin and doxorubicin lead to more severe phantogeusia (1).
In our study, according to the subscales of CiTAS, patients experience taste alterations. Considering correlations between all subscales and variables depending on disease, treatment, and demographic charac- teristics, xerostomia and mouth sores cause taste alteration in majority of the cases. To elucidate changeable/unchangeable risk factors for experiencing taste alteration in patients receiving cancer treatment, more descriptive and randomized controlled studies are required.
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